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ABSTRACT
The Himalayas are among the world’s youngest mountain ranges.  In addition to the geologic processes of mountain building and erosion, they are also highly vulnerable to human influenced change, occurring at local, national, regional, and international scales. A photo-elicitation methodology is employed to show how residents perceive those changes from historical perspectives, as well as their current conditions and impacts on their daily lives. Nepal’s Khumbu region has undergone major social and environmental transformations since the 1960s when international trekking first began to influence the area's economy.  The current perceptions of Khumbu residents of these changes is assessed through photo-elicitation interviews.  Their responses are placed in the historical context of: (i) institutional and political changes, much of which have been driven by national government policies; (ii) social and economic changes, for which the tourism economy has been central; and (iii) environmental changes, reflecting the impacts of resource management and climate change.  The mostly positive perceptions of Khumbu residents toward how their region has changed reflects general improvements in the physical and cultural landscapes of the Khumbu over time, as well as its continuing geographic isolation, which has helped to slow the rate of globalization, while also keeping the region a dynamic and popular tourist destination.  
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1. Introduction
The world remains in a mostly unsustainable state, both ecologically and socially, with ever increasing levels of greenhouse gasses, global temperatures, biodiversity losses, human population densities, regional fiscal imbalances, income disparities and social inequities (World Economic Forum 2013; Davidson 2010; Lew 2013). Another influence is the increasing time-space compression that even the most remote places are experiencing under globalization, resulting in their exposure to global and regional economic downturns, and threats from regional political turmoil (Leichenko, O’Brien, & Solecki 2010). Mountains, which have complex social-ecological systems, are vulnerable to these influences. The conference on Global Change and World’s Mountains held in Perth, Scottland, in 2010 identified several key research gaps for sustainable mountain development, including little understanding of human movements to, within, and out of mountain areas (Gurung, von Dach, Price, Apinali, Balsiger, Baron, Sharma, Greenwood, & Kohler 2010). This includes the characteristics, trends, and impacts of the diverse forms of mobility, including tourism, amenity migration and multilocal dwelling.  Another research shortcoming is in the inadequate problemization of sociocultural drivers. Sociocultural research is often treated as a black box because there is a lack of agreement on the many contentious issues involved and how they interact with ecological issues. There is an epistemological challenge related to mountain research knowledge production. Mountain researchers have their own normative agendas and locals voices and perceptions are not precisely reflected as their research tools are often not appropriate to capture local voices. 
The purpose of this study is to articulate local perceptions and community adaptations in sensitive mountain ecosystems that are experiencing rapid rates of social and environmental change. Nepal’s Khumbu region of the Himalaya provides a case study example of this situation. The Himalayas are one of the planet’s youngest mountain ranges and their coupled natural and human ecosystem is highly vulnerable to human induced changes occurring at local, national, regional, and international scales, and including, for example, institutional policies and economic market forces (Gurung et al. 2010). 

1.1 Study Background
Since the 1960s, the rural Khumbu region of Nepal has experienced one of the country’s most rapid social, economic and environmental transformations, as it changed from a very remote and largely inaccessible region into a popular, modern tourist destination (Fisher 1990). This experience makes the Khumbu an ideal place to examine the relationship between externally induced economic development and broader social and environmental change.  The Khumbu region serves as the main artery in Nepal for expeditions to Everest Basecamp, a popular trekking destination on Mt. Everest.  Trekking and mountaineering in this area has grown tremendously since the early 1960s, from 20 trekkers in 1964 to more than 25,000 in 2001 (DNPWC, 2007; Byers, 2005), which has brought employment and income opportunities to communities along the major trekking routes, along with modern values, lifestyles and technologies.  It has also resulted in developmental pressures, modification of traditional values, and cross-cultural conflicts both between Nepalis and international tourists, and between different ethnic groups in Nepal.  In addition, the Khumbu region has had to deal with considerable environmental challenges, including deforestation, solid waste disposal, and sanitation and litter issues.  The high Himalayan mountain region (of which the Khumbu is a part) has also experienced a warming trend since the 1970s, with significant glacial retreats and increasing threats of glacial lake outbursts. 
Together, these micro- and macro-level ecosystem changes have impacted human settlements, agricultural practices, wildlife habitats, vegetation regimes, and the tourism economy.  This research is an examination of how residents perceive these changes in the human and physical landscape using historical photographs to assess perceptions and interpretations of the changes that have occurred in the Khumbu region of Nepal since about 1960, when international trekking first became popular there. The paper begins with an overview of the study context, followed by a brief literature review on perceptions of change and place memory and the photo-elicitation methodology, and the study’s findings and discussion.

1.2 The Khumbu Region: Physical and Human Context 
The Khumbu region is located in northeastern Nepal, bordering Tibet on the north, and is part of the Solukhumbu district (Figure 1). The region includes some of the highest mountains in the world, including Mt Everest (8,848m), and is home to the Sherpa people. The Khumbu region is a geographically remote place that has experienced enormous changes since Tenzing Norgay Sherpa and Sir Edmund Hillary passed through the region on their climb to the top of Mt. Everest in 1953.  Today, it continues to be the primary route to Mt. Everest in Nepal, and the fame of that route has made the region a leading global destination for trekking and mountain climbing (Adams 1992; Fisher 1990; Stevens 2003).  This once largely inaccessible region is one of the top trekking destinations in the Himalayas, with trekking to Everest Basecamp being the most popular experience.
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The entire Khumbu region, covering an area of 1148 sq km, was designated as Sagarmatha National Park in 1976 (Sagarmatha is the Nepali name for Mt. Everest). The settlements inside the park and the southern region along the Dudh Koshi River gorge, also known as the Pharak region, were declared park buffer zones in 2002. About 6,000 people currently live in the national park and its buffer zone in the Khumbu and Pharak region, with about 90% being Sherpa (Spoon & Sherpa 2008). 
  Most of the region’s growth is associated with the rise in trekking, which began on an international scale in 1964 when an airport was built in Lukla, a small Sherpa village in the Pharak region, south of the Khumbu. The airport reduced the travel time between Kathmandu and the Pharak region from a 14-day hike to a 40 minute flight (Pawson, Stanford, & Adams 1984).  By 2012, the national park recorded 36,518 tourists, including more than 29% of the trekkers and more than half of the mountain climbing expedition teams that visited Nepal that year (Nepal Tourism Statistics, 2012).  The specialized needs of these groups have brought employment and income opportunities to communities along the major trekking routes, along with increasingly modern and cosmopolitan values and lifestyles.  They have also resulted in developmental pressures on limited mountain lands and social conflicts both between the region’s traditional Sherpa population and economic migrants from other parts of Nepal, particularly the Rai people from the impoverished districts south of the Khumbu (Stevens 2003).  
The Khumbu region has also experienced significant environmental change since the 1960s (Brower 1990; Byers 2005, 2007; Nepal 2000; Stevens 1993a, 1993b, 2003). Many theories have been proposed to explain the environmental changes in the Himalaya (which includes the Khumbu).  During the 1970s and 1980s, population growth and poverty were considered the two major causes of environmental degradation, especially deforestation and land erosion. These were the major factors that explained the Theory of Himalayan Degradation (Ives & Messerli 1989). More recently, a new Theory of Himalayan Perceptions contradicts the earlier theory (Ives, 2004) by identifying the two major causes of environmental degradation as (i) political and institutional factors, and (ii) natural hazards such as earthquakes, landslides, and torrential rainstorms.  More recently, climate change researchers have shown that the high Himalayan mountain region has been experiencing a rapid warming trend, with overall rates of increase in temperatures that are much higher than global averages (Byers 2007; Bajracharya & Mool 2009; Nyaupane & Chhetri 2009).  Glacial retreats, an increase in glacial lake sizes, changes in seasonal rains, and expanding desertification in some areas are the newest challenges for the region.  The contemporary social and natural landscape of the Khumbu reflects these multiple social and environmental pressures.

2. Study Methods: Environment and Place Memory, and Photo Elicitation

Perceptions of change are a reflection of how people remember and relate to the past.  Memories of the past are filtered through beliefs and values of the present (Lowenthal 1985).  Research on environmental memory has shown that reliability increases with frequency, recency, and pattern (Anderson & Schooler 1991), though modeling this relationship has been challenging (Schacter, Addis, & Buckner 2007). Cognitive psychology has found that middle-aged people tend to perceive things in the past as having occurred more recently that they actually did occur. This processes is referred to as backward telescoping or time compression (Janssen, et al. 2006), and is behind the feeling for some that time is speeding up, though it is less common among youths and the elderly. In addition, people use major life events, both personal and societal, to mark time memories and smaller associations around those special times (Hammond 2012).      In general, the places that are known best are the places in which people have their closest relationships, built through patterns of frequent behavior and intimate practices.  Residents of the Khumbu, therefore, are more likely to be aware and critical of social and environmental events, changes and problems in the Khumbu than are occasional visitors, though those memories may be less than perfect. 
This study uses a photo-elicitation method to assess local perceptions and interpretations of the changes that have occurred in the Khumbu region of Nepal since the 1960s.  In this approach, photographs are used as stimuli or a means of communication between the researchers and the participants.  Photo-elicitation interviews were conducted with Sherpas, the dominant ethnic group of the Khumbu region, as well as a few other inhabitants who were not born in the region, but were still very familiar with it.  The interviews were guided by a set of 35 photographs that depicted key elements of change in the landscape of the Khumbu since the 1960s.  Because of the international popularity of the Khumbu, we were able to compile photographs from collections that date back to the mid-1960s, when trekking in Nepal first became popular there.  
The use of photographs in landscape assessment studies is a relatively common approach with a long history (Daniel & Meitner 2001).  The validity of the technique has been well established in comparative methodological studies (Kellomäki & Savolainen 1984; Zube, Simcox, & Law 1987), including cross-national settings involving respondents with dissimilar cultural backgrounds and languages (Manaster & Havighurst 1972), and more recently to help understand the sense of place in tourism and recreation settings (Kerstetter & Bricker 2009).  The use of photographs and oral response is also a useful method when working with populations that have low literacy rates, such as some of those in rural Nepal, as this methodology does not require that respondents read a text-based survey instrument (Green 2005).
In reviewing biographical memories of childhood places, Chawla (1986) looked at how emotions that evolve over time affect people's memories of places.  Seven relationships between people and place were identified: the idealization of a place; an affection for a place; an ambivalence toward a place; the transcendence of place influences; a detachment from a place (usually physical); the rejection of a place; and the omission of a place from one’s memory.  The full range of such attitudes toward the Khumbu is more likely to be present among residents and former residents.  Short term visitors would more likely have narrow and superficial responses to changes, based largely on an imagined or idealized Khumbu and on hearsay and anecdotal encounters.  Resident perceptions of the Kumbu, on the other hand, are strongly influenced by both conscious memories (including direct experiences) and unconscious emotional experiences (including word of mouth), which together would result in one or more of the seven attitudes identified by Chawla. Open-ended interview discussions based on historic photographs have the potential to demonstrate these types of relationships among the Khumbu respondents.
For this research, the focus was on local residents, which included anyone who had a strong familiarity with the Khumbu region based on living or working there for at least several years. These individuals would be most familiar with, and most likely to expand upon, the photos selected for the interviews.  The selected historical photographs were obtained from numerous sources (Armington 1975; Bezruchka 1997; Bonington 1989; Burbank 1992; Eskelund 1960; Hillary 2003; O'Connor 1989; Sayre 1964; Shaka 1975; Tenzing & Tenzing 2001; Unsworth 2000).  They included depictions of the land, major cultural structures and events, and villages at different time periods.  To ensure an accurate portrayal of sites and scenes in the Khumbu, the photographs were carefully selected by persons who were knowledgeable and sensitive to the images they portrayed.  The photographs were pre-tested with the local residents in the Khumbu region prior to the actual data collection.  Table 1 describes the 35 photographs that were eventually selected for use in the interviews.  Such a selection will inevitably bias the results to some degree.  However, a value in using photographs is that they can elicit rich discussions that can easily venture well beyond the limitations of the images themselves. With this in mind, the primary objective of the final selection was to ensure a comprehensive coverage of potential topics of discussion, which would then allow the interviewees to expand their views as they see fit.
Perceptions of place are not only affected by the past, but also by attitudes toward the present and future.  This time continuum challenge arises because: issues that attract people’s attention change over time; those changes occur in an open system and are seldom linear, which makes them difficult to predict; and human abilities to conceptualize distant time horizons, either in the past or for the future, are variable, selective and usually very limited (Lew 2009).  Just as short-term memory is more reliable than the distant past, so too are short-term change projections generally more reliable than long-term visioning. This would impact respondents’ views on changes in the Khumbu, as long-term, slow changes are more difficult to recognize than more short-term and sudden social and environmental shifts.
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Administration of the instrument involved first allowing the respondents to skim through the photo set.  They were then asked to place the photos into similar groups of their own selection (Real, Arce, & Sabucedo 2000; Scott & Canter 1997).  This approach was used successfully by Green (2005) to study community perceptions of environmental and social change.  The categorizations of these groupings provided a good overview of the range of topics that the 35 photographs encompassed (Kelly 1991).  Discussions of the photos then ensued during which the respondents were asked to talk about how the topic of each group of photos had changed over time, and whether they felt the changes were positive or negative.  Following this part of the interview, respondents were asked to create two groups of photos: those that represented the best of the Khumbu, and those that represented the worst.  Again, respondents were asked to comment on their selections. 
The research setting in Nepal made for a more time-consuming, but data rich, interview experience, with interviews lasting from ½ hr to 1 ½ hrs.  A total of 20 interviews were sufficiently complete (free of all technical issues) for inclusion in this qualitative content analysis.  For the total sample of 20 interviewees, the mean age was 44.3 years (ranging from 22 to 82) and their occupations included lodge/hotel owner (8), trekking/climbing guide (7), NGO related (5), community leaders of different types (3), porters (2), plus a housewife, a farmer, a teacher, and a museum owner (some respondents had multiple occupations). Education levels ranged from no formal school education, especially among elderly respondents, to some who have college degrees  from Kathmandu. Most only had an elementary or secondary school education.
3. Perceived Changes in the Khumbu Region 
The interview audio recordings were transcribed and a two-stage content analysis was undertaken. The first stage consisted of a word frequency analysis using Concordance 3.2. The results of the frequency analysis were interpreted to identify key thematic topics that were covered by the interviewees. These transcriptions were then carefully reviewed by the authors to identify the frequency at which each topic was raised in discussion (not simply the frequency that the key words occurred).  Each of these instances was then coded in terms of whether the interviewee perceived their changes as having been beneficial, of concern, or generally neutral in character.  Beneficial changes include sentiments that were deemed good, positive or satisfactory, whereas expressions of concern included sentiments that were bad, negative or otherwise debatable in some way.
The content analysis revealed the topics that interviewees most perceived to have changed over time in the Khumbu, which admittedly is partially reflected in the selection of photos, and the degree to which the respondents felt that the changes in those areas were beneficial or were an area of concern (Table 2).  The evaluation of benefit and concern is more independent of the photos, though may potentially be influenced by interviewer attitudes. Most of the benefit/concern perceptions, however, were strongly held and unlikely to be substantially influenced by the researchers.  
To understand the responses, the results in Table 2 are compared with historical changes in the social and environmental geography that have shaped the development of the Khumbu region since the introduction of trekking tourism in the 1960s.  Based on the content analysis and the historical and geographical changes that were identified, three realms of influence became apparent: (1) political and institutional changes, (2) economic and social changes, and (3) changes in the natural environment.  These three factors have affected the ecosystem of the Khumbu, the region’s land use patterns, the built environment of rural communities, and the livelihood and lives of the Sherpa people and others who now reside and work in this part of Nepal.  The following discussion places the interview responses within the context of these three factors.

INSERT TABLE 2 ABOUT HERE

3.1 Institutional and Political Change
Life in the Khumbu has been affected by numerous political and institutional changes in Nepal, as well as in its southern and northern neighbors, India and China.  Decolonization, India’s independence in 1947 and the establishment of communism in China in 1949 all significantly changed Nepali politics.  Until 1950, Nepal was closed to the rest of the world under the rule of the autocratic Rana regime.  In 1953, shortly after the gradual opening of the country to the rest of the world, Tenzing Norgay Sherpa and Sir Edmund Hillary reached the summit of Mt. Everest, an accomplishment that generated worldwide exposure for both the region and the Sherpa people.  Some of the most important institutional changes in the Khumbu, including education, health care, and infrastructure, date back to these events in the 1950s and early1960s. 
The Sherpa are believed to have migrated from eastern Tibet to the Khumbu around 1533 and continue to speak an unwritten Tibetan dialect and practice Tibetan Buddhism, which is in contrast to the majority of Nepalis who are Hindu and speak Nepali (Adams 1992; Ortner 1989).  In the late 1950s and early 1960s the Royal Government of Nepal implemented a national language policy making Nepali the sole language taught in elementary and high schools, which has had an impact on the Sherpa language, traditions and religion.  Sir Edmund Hillary’s Himalayan Trust also played an important role in educating local Sherpas by establishing 27 schools in the Khumbu since 1961.  The role of these schools in educating Sherpas cannot be undervalued as they provided modern education to most Sherpa in the Khumbu and enabled them to work more effectively in the emerging tourism industry (Spoon & Sherpa 2008).  
Interview respondents identified education as one of the leading and most important areas of change in the Khumbu since the 1960s.  Of the 27 comments on the topic of education, 61% were mostly positive, while 36% expressed concern over education (Table 2).  Respondents commented positively on the increased number of children who now go to school, the increased number of schools, the greater diversity of subjects taught (including computers, art and sports), and the improved quality of education today, which was felt to be comparable to that of Kathmandu. 
Education, however, was not without its criticisms.  The largest complaint was the lack of local Sherpa-related curriculum.  Because students have been taught in either Nepali or English, which are further supplemented by television and video entertainment in those languages, they are losing the Sherpa language (although Tibetan, similar to the Sherpa language, has recently been introduced in some schools).  As a result, schools are seen to be instrumental in the decline of Sherpa culture.
 In Nepal the textbooks are the same everywhere, even in Kathmandu, and also [in] Khumbu.  No differences. … So there is nothing mentioned about these things in the book-nothing about [Sherpa] culture and religion.   (respondent 12)
Even though schooling is very important, the Sherpa students, after starting to speak Nepali do not speak in Sherpa.  Out of 19 teachers, only two are Sherpa, the rest are from other regions of Nepal.  (respondent 22)
	Other issues included the distance to school for some of the more remote villagers (which is the norm in most of rural Nepal outside of the Khumbu), and an outmigration as young people seek employment opportunities in Kathmandu and oversees and many wealthy families send their children to Kathmandu for better education.  One respondent (#22) estimated that 60% of the Sherpa population has left the Khumbu.  
Many of the respondents (60%) commented positively on health care, as well.  The Himalayan Trust was also involved in developing a health care system for the Khumbu region, by building a hospital in Khunde in 1966.  Health care has certainly improved over the years, with hospitals and clinics now accessible to most Khumbu residents.  As with schools, the distance to the clinics, and the lack of any transport other than by foot, can still be a challenge.  Some of the criticism of health care in the Khumbu, however, was related to the continued use of Shamans for health issues, especially among the elderly and less educated. In discussing changes related to infrastructure, respondents were overwhelmingly positive, with 82% praising the new, safer steel bridges, and the gradual spread of electricity, mobile phones and the Internet.  At the same time, electricity remains limited to low wattage light bulbs, the internet is mostly found in Namche Bazaar, Khumjung and Tengboche, and there are no roads in the Khumbu, just trails.  Almost all of the concerns expressed were related to the lack of transportation.
3.2 Economic and Social Change 
The Khumbu is considered one of the more developed rural regions in Nepal and has been credited with having experienced a "relatively rapid transition from subsistence to a cash economy" (Pawson et al. 1984, p. 237).  Prior to the development of tourism, the economy of the Khumbu was based on a short summer farming season, the trading of food, religious products, clothing and other goods with Tibet to the north and India to the south, and seasonal employment in India and other parts of Nepal.  Although there was a period of transition, the traditional economy of the Khumbu shifted to trekking and tourism following the closing of the Tibetan border after the Dalai Lama fled Tibet in 1959 (Karan & Mather 1985).  Initially, the Sherpa were mostly employed in low paying porter jobs.  With time and education, however, the Sherpa came to dominate the higher income sectors of the Khumbu economy, leaving the porter positions to economic migrants from other areas.
Most of the interview respondents agreed that the economy of the Khumbu has grown in a positive direction.  For example, comments on general business activities in the Khumbu, which include trade, wages and profits, were mostly positive (64%).  The benefits of Tibetan traders were mentioned several times (6 of the 16 positive business/economy comments).  Other positive comments focused on the greater diversity of goods, the diversity of employment and career opportunities, and the general increase in wealth.  Negative comments focused on the changing values that come with a market economy, such as increasing competition, commercialization, the dominance of tourism, and income inequality.  The higher cost of living and the potential for political corruption and bribery were also mentioned.  Tourism was clearly seen as the primary driver of economic change in the Khumbu.  
3.2.1 Trekking and tourism
Trekking was the topic that generated the most comments from the interview respondents, 86% of which were positive (Table 2), though this likely reflects the high degree to which the respondents were involved in trekking and tourism activities.  Positive comments were related to: the economic benefits of trekking; the fact that trekking is easier and safer today, due to better techniques and equipment, and therefore draws more diverse people from around the world; better education and training of today’s guides; and a small increase in domestic trekking, especially by Nepalis from Kathmandu.  There were three negative comments made, covering concerns that competition is leading to cheaper quality treks and expeditions, that more trekkers increase pollution problems, and that trekking has no positive impacts beyond the major trails. 
Tourism is closely related to trekking and climbing, and the three were often used interchangeably by the respondents.  In general, however, tourism referred more to lodging and restaurant services, whereas trekking referred more to guide services.  The tourism economy has contributed to the modernization of communities in the Khumbu region in terms of buildings and infrastructure, material well-being and changing values.  As of 2007 there were 300 Sherpa family-owned lodges in the Khumbu (DNPWC 2007).  Indeed, the Sherpa may have adjusted to the international tourism economy to a greater degree than any other group in Nepal (Spoon & Sherpa, 2008; Stevens, 1993a).  
While the benefits from the tourism economy are generally welcomed, the high level of dependency on tourism also creates challenges.  Political instability in Nepal has caused large fluctuations in tourist arrivals, which are especially difficult for the porters who carry almost all of the goods bought by and for tourists in the Khumbu region.  Six comments, all negative, were made related to their poor working conditions.  Porters were judged to be less educated and to have a very difficult job, which included no guaranteed wages or work, and little to no health insurance or compensation if they are injured or have no work.  Even when politics is not an issue, seasonal fluctuations are significant.  The peak seasons are spring and fall, while the rainy summer is considered the off season with less than four percent of trekkers arriving in June, July and August (Nepal Tourism Statistics 2012).  Many interviewees commented that during the peak tourist seasons, popular foods such as meat, rice and wheat dramatically increase in price. 
The tourism related comments made by interview respondents were mostly favorable (63%).  They commented on how the tourism economy has enabled many Sherpas to remain in the Khumbu, rather than migrate to Kathmandu for work.  In response to tourist demand, lodging, which was home-based in the 1960s, has become increasingly more modern and comfortable.  This has been especially true since the 1980s, prior to which western toilets, hot showers and attached bathrooms were extremely rare.  
There are both good and bad things that it [tourism] can bring, mostly good, because they are helping education, helping health, and provide more benefits.  Being a porter is not good, but [tourism] helps [poor] people for their education and health, and projects like building bridges.  (respondent 5)
Concerns raised by the respondents included the tendency for government officials to focus more on the quantity of tourists rather than their quality, the over reliance on tourism as the dominant economic source for the region, and debates over the number and type of lodging in the Khumbu.  There were, for example, four chain hotels (all Nepali based) in the Khumbu Region.  Several respondents mentioned this, and questioned whether more chains should be permitted in the future. A few respondents commented on the disparity in income based on distance from the major hiking trails.  Within the Khumbu region, a small number of trails are heavily used by tourists and benefit the most from their expenditures, while other trails are used exclusively by local residents (Nepal & Nepal 2004).  
3.2.2 Settlements: Villages and housing
Tourism has altered the built landscape of the Khumbu region.  Many small pastoral settlements of the Khumbu region, including Pheriche, Dingboche, Gokyo, and Lobuche, have been transformed into significant tourism locations.  The size and construction materials of the buildings have changed from small to large, and wooden shingle roofs have been replaced by corrugated metal roofs.  
Interview respondents felt that these changes were both good and bad (62% positive and 54% negative).  The beneficial changes included new infrastructure, especially electricity, and more modern housing.  Aluminum roofs were considered good because they leaked less and saved trees.  In addition, the newer buildings also have bigger windows and doors.  On the other hand, larger windows and doors were deemed to be bad for cold and wind protection by some respondents.  Concerns were also raised over the increased population in villages near the trekking routes, whereas more remote villages were actually smaller now and still lacked electricity.  There was also a concern that the older buildings were not being preserved and that newer ones did not reflect Sherpa culture.  
Khumjung (elevation 3,790m) and Namche Bazaar (elevation 3,440m at its lower sections) are the two largest settlements in the Khumbu.  Many other smaller villages exist, including Khunde, Thame, Pangboche, Phortse, Tyngboche, Pangboche, Phurte, and Thambuche (Figure 1).  The growth of trekking and expeditions has made Namche Bazaar a business and government center for the Khumbu with many shops, restaurants, hotels, museums, and government offices, including the headquarters for the national park.  Namche has modernized and internationalized much more than any village in the Khumbu, and most of the respondents expressed strong positive feelings about this (79%).  Today it is considered to be more modern, cleaner and international, with a diverse population.  Electricity, the Internet, television, bars, pool halls, microwave ovens, bakeries and ice cream were among the changes associated with Namche, in addition to the taller and more modern buildings found there.  
Most of these changes were attributed to tourism and were considered to be good, though bars, pool halls, massage parlors and the level of development were concerns to some respondents.  Television itself was generally considered a mixed benefit (60% positive), providing entertainment and news of the country and the world, but also wasting people’s time.  Pool halls, which were associated with gambling, were considered acceptable as entertainment, though most respondents who mentioned this (64%) felt that gambling itself was very bad and not appropriate for the Khumbu region.
3.2.3 Religion, culture, festivals and family
Sherpa culture has gradually changed along with the economic prosperity, higher levels of education and better access to the world that have accompanied tourism development.  While about a third of the respondents felt religion had not changed at all since the 1960s, others felt that the people of the Khumbu were far less religious today.  They said that families no longer send their children to the monastery and there were fewer religious social gatherings than in the past.  Many respondents felt that the younger people, in particular, were out of touch with their religion, though one respondent said that this was normal.
One concern with regard to cultural change is the commercialization of the arts.  For example, Mani Rimdu, a traditional festival celebrated in the fall season has become a popular tourist event, with trekking companies advertising the festival.  The commodification of traditional events such as this may reduce their intrinsic meaning and significance for the local people, which has also been reported by other researchers (Greenwood 1978; Hall & Lew 2009) elsewhere.  Interview respondents mostly felt that festivals had not changed, or at least had not changed enough to be a concern (67%), though almost all who commented on this said that costumes have changed as more money has become available to support the events.  One of the more critical respondents felt that festivals today had become commercialized and were conducted more for show and less for religious faith.
Respondent comments on cultural change in general were negative 67 % of the time, while 58 % of the comments on religion expressed concern (Table 2).  On the positive side was a broad feeling that Sherpa cultural integrity remained very strong, despite increasing influences of foreign clothing and musical tastes.  A couple of respondents felt that Sherpa culture blended well with Western culture, and because of this both Sherpas and tourists have benefitted.  However, more respondents felt that the Sherpa faced major challenges to maintain their culture, including: cultural traditions becoming weaker among youths; hospitality expressed more for tourists than fellow Sherpas; Sherpa language replaced by Nepali among some youths; cultural change is happening too fast; Sherpa culture is being Hinduized; and increased numbers of economic migrants who do not know or care about Sherpa culture.
Efforts to conserve and revitalize Sherpa culture were cited by a couple of the respondents.  One of the leaders in the cultural preservation effort is the Rinpoche, the elderly religious leader of the Sherpa people.  In an interview (not included in Table 2) he expressed concern over the potential loss of the Sherpa language and had started a project to publish a Sherpa-English dictionary with the help of Sherpa intellectuals and NGOs.  He was also considering opening a Sherpa language school.  To him, the continuation of Sherpa language and religion were the most important challenges in maintaining the traditional culture of the Khumbu.  The Rinpoche admitted that money has come to play a bigger role in religious practice and ceremonies today than in the past.
With regard to the cultural and religious impacts caused by the tourism economy, one respondent felt that trekking guides and companies could do a better job of educating tourists about the Khumbu:
The trekking guides and the trekking companies have to be considerate of Sherpa culture.  They [trekking guides] have to explain that when you go to a Sherpa village, you have to remember that there are Boudhas [Buddhist temples] or Stupas, [and] the reasons for making these Stupas.   What is being seen here are that the tourists are going around the Stupas in a clockwise direction, but the guides are seen going around the wrong direction [counter-clockwise].  To keep our culture alive we need help from these guides and trekking companies as well. (respondent 22) 
In addition to religion, the tourism economy has also altered the family life of Khumbu Sherpas, as many young Sherpa men have died in mountaineering accidents, mostly in the early days of mountaineering, some Sherpa men and women have married foreigners, and many educated Sherpas have migrated to Kathmandu and western countries.  In addition to the family, food and eating habits have changed as the Khumbu region has developed over time.  Food and eating habits were considered to have changed in a mostly positive direction (85%), while changes to family life were considered more mixed (50% positive).  Traditional foods are still available, which was good, but more important was the greater diversity of foods, including the introduction of beer, a much milder alcoholic beverage compared to the traditional homemade chang and rakshi. Some, though, felt that traditional foods were in decline, which was not good.  One noteworthy comment related to family life was the improvement of clothing, especially warmer clothes.  One person felt that women had more equality today, though still not full equality. 
On the other hand, there were concerns that family and extended-family ties had become weaker and the modern economy had resulted in less leisure time to spend with family and friends.  Additional stressors to family unity included the splitting of families as men go away to work and some children go to Kathmandu for better education, while women stay at home.
[In the past] everybody knew everybody and people were happier than now.  …  Now people do not have much time.  And one thing, the culture, is not disappeared, but slowly changing because now the husband is somewhere in the expedition and the wife is running some teahouses or some lodges and the parents are looking after the original houses.  So there is not much family get together.  I feel the family tie is not so strong as it used to be. (respondent 4)
3.3 Environmental Change
Direct impacts of tourism and trekking on the natural environment of the Khumbu are mostly limited to the immediate vicinity adjacent to the trekking trails and lodges, though indirect impacts extend far beyond these areas.  Respondent perceptions of environmental change were mostly focused on forest and wildlife, rubbish, and climate change. 
3.3.1 Forests and wildlife
Historically, the local environment was managed by the nawas (village guardians) and shing nawas (forest guards) (von Furer-Haimendorf 1984).  In every Khumbu village, two men were appointed as nawas to control the use of village land used for agriculture and cattle-breeding.  Shing nawas were elected to protect local forests from unauthorized woodcutters.  In 1957, a nationalized forest policy resulted in the abolishment of the nawas, which was argued to have contributed to the widespread deforestation in Nepal (von Furer-Haimendorf 1984).  In the Khumbu, the national forest policy was replaced by the establishment of Sagarmatha (Mt. Everest) National Park in 1976.  More recently, however, the nawas system has been used in the Buffer Zone programs which compensate them for helping to protect forests (Spoon & Sherpa, 2008). 
Restrictions on the use of natural resources in the Khumbu have shifted most resource exploitation problems to the Pharak region.  Most of the lodges in the Khumbu still rely on forests to meet the energy needs of the tourists and staff.  Despite the tough environmental regulations, the high alpine ecosystem continues to be impacted by the lodges (Byers 2005).  Although local Sherpas originally felt alienated and recent literature argues that the old system is more sustainable (Stevens 2003; 2008), the impacts of the park in preserving the forest and alpine ecosystem are now widely acclaimed (Ledgard 2002; UNEP 2008). 
 Most of the respondents recognized this, with positive comments related to forest management being higher (57%) than negative comments (37%).  Typical of the positive comments is:
The national park is very good, [it] protects animals and forest -- forests are growing. Before you could see [Mt.] Everest through the trail, but now it is blocked by trees because they are tall and covered the view…Maybe if there was no national park, there would be no trees left.  (respondent 5)
On the other hand, the same respondent commented that outside of Sagarmatha National Park, in the Pharak region, firewood cutting and deforestation are still a major problem, bringing into question the effectiveness of the current natural resource management system. 
Yes, people still have to do this [collect firewood]. … So this is the way people have been living, not only men and women, children have to go to collect woods and leaves.  If you live in a village, you have to have some cows to have manure, you have to plough the land, and you have to have wood to cook.  Some [forests] are already gone, but there is no choice. [We] still have to rely on the forest.  (respondent 5)
Government and NGOs efforts since the 1980s have focused on the introduction of new technologies to either replace fire wood as a fuel source, or to use fire wood more efficiently (Pobocik & Butalla 1998).  Efficient fire wood burning stoves, back-boiler water heaters, micro-hydroelectrical generation, along with low-wattage cookers, have proven successful in reducing deforestation in some villages in the Khumbu region.  Since 2002, the Buffer Zone Policy has emphasized local stewardship of natural resources as a key conservation strategy, and includes the allocation of 30-50% of the park revenue to improve the livelihood of local communities (Daconto & Sherpa 2010). 
Vegetation is good. We have seen changes here from 1974 to now. The land was barren until the 1980s. But now it's green. People used to cut trees when a child (boy) was born. But today, this practice has been changed. ...  Earlier the trees were cut and used to cook food, but now they use kerosene instead. (respondent 21)
Wildlife issues roughly paralleled those related to forest conservation, though opinions were even more divided among the respondents (56% positive).  Comments about wildlife were prompted by an interview photograph of a musk deer, which is the most iconic and recognized wild animal in the Khumbu.  The musk deer has been threatened in the past due to poaching for its "musk gland" -- a highly valued product used in the perfume industry.  Most respondents felt that the musk deer had increased in number within the Sagarmatha National Park boundary. The Himalayan tahr and snow leopards are other animals that were mentioned as increasing in numbers due to both the national park and better education on wildlife conservation among Khumbu residents.  Nongovernmental Organizations (NGOs) were also viewed as playing a significant role in addressing wildlife issues and several respondents also mentioned the role of Buddhism in protecting wildlife:
Good thing is that Sherpas do not kill animals because they are Buddhist.  There are many wildlife in this national park because of Buddhism.  (respondent 5)

3.3.2 Rubbish
Another frequent topic of discussion during the interviews that is also related to the Khumbu environment was rubbish (or litter).  Litter was a major problem on the trekking trails in the past, and large quantities of climbing gear have been collected on mountains at higher elevations and in the nearby glaciers where crevasses in the glaciers were used as garbage pits by expedition parties.  By the mid-1980s, large rubbish dumps at expedition sites in Nepal became a symbol of the negative impacts of international tourism to developing economies (Bishop & Naumann, 1996).  The more severe problems have now been cleaned up, though today the increasing number of trekkers and their support staff, mostly porters, are resulting in more trash and Tibetan traders are bringing more goods from China into the Khumbu.  
There was, however, considerable disagreement over whether the litter problem has improved over time (56%) or has been getting worse (44%).  Local, village-based Pollution Control Committees and regular cleanup campaigns by mountaineering organizations indicate that litter is a continuing challenge.  One respondent said, "when people want more luxury they tend to produce more rubbish" (respondent 1), while another commented:
 It's not only the tourists who pollute the environment but we [local residents] and the Rais [new immigrants to the region from southern districts] who do it. (respondent 21)

3.3.3 Climate change and glaciers
There were only ten comments from seven respondents that specifically mentioned climate change (excluding comments related to glacial change, below).  However, whenever it did come up in the interviews, it was universally considered to be bad for the Khumbu (Table 2).  Everyone agreed that weather patterns are changing, with snow shifting from the winter to the spring.  But even when it does snow, it is now often mixed with rain. Other comments made by the respondents were that winters are warmer, snow at lower elevations has disappeared, and the Khumbu is more windy today. 
Because of global warming all of the glaciers are disappearing or retreating and because of this [global warming], everything is irregular.  We have no regular rainfall.  Sometimes instead of summer, [in the] autumn there is heavy rainfall and a lot of problems created.  …  We are tired of this irregular monsoon or irregular snowfall. (respondent 4)
Other potential climate change impacts in the Himalaya include ecosystem shifts, changes to traditional agriculture and food trade systems, increases in heat-related illness and vector-borne diseases, and changes in preferred trekking and mountaineering locations (Klein 1998; Nyaupane & Chhetri 2009).  Since changes to glaciers tend to be more visible than general climate conditions, respondents were much more likely to comment on them.  All of these comments were negative, including glacial retreat, glacial lake expansion, and the fact that glaciers were only about half as deep as they used to be.  
In winter nothing happens, but in the rainy season when we get snow it gets mixed with water, it will become muddy.  Mt. Everest Base Camp to Camp One, the glacier is melting. It makes hard for the climber. (respondent 23)
For both glaciers and climate change, there was a sense on the part of the interviewers that some of the respondents (not all of them) were repeating "facts" that they had heard from other places.  It was not clear in these instances that the respondents were relating what they, themselves, had actually perceived.  This is likely because shifts in climate and glaciers are slow and erratic, making it difficult to remember detailed changes (Lew, 2009).
Discussion 
How residents perceive historical social and environment change is closely entwined with the factors that have shaped those changes and which have resulted in their configuration in the present (Lowethal 1985).  The Kumbhu region of Nepal emerged on the global scene in the 1950s and has been a well known trekking tourism destination since the 1960s. The history of trekking in the Kumbhu provides a general context for the socioeconomic development processes that have occurred there and the social and environmental changes that have been concurrent with them. The form and scale of factors shaping the trajectory of the Kumbhu can be summarized in terms of the global, the national and the local (Figure 2).  At the global scale, even a relatively remote region, such as the Khumbu, is impacted by international political relations, the global culture of mass media, and climate changes generated far beyond the country’s borders. Powerful global forces, including tourism, regional geopolitics, and environmental fluctuations, set the regional context for change in the Himalaya in general, and the Khumbu in particular. 

INSERT FIGURE 2 ABOUT HERE

At a national level, the capital city of Kathmandu, the political and economic center of power in Nepal, has gradually expanded its intervention into the more remote areas of the country.  This has been done through government bureaucracies, non-governmental organizations, and other political and economic apparatuses that “intervene continually in space, and make use of space in its instrumental aspect in order to intervene at all levels and through every agency of the economic realm” (Lefebvre 1991, p. 378).  The renown of the Khumbu region, following the ascent of Mt. Everest in 1953, made it a “space of opportunity” (Soja & Hooper 1993).  
Due to its sheer geographic remoteness, combined with frequent political preoccupations in Kathmandu, the Khumbu region’s cultural and economic nationalization was slow, allowing the local Sherpa population to take a more direct role in its territorial commodification (Brenner 2001; Spoon & Sherpa 2008).  The sense of exploitation and exclusion that can be part of the indigenous experience in many tourism destinations (Cohen 1988; Harvey 1989) are, as a result, far less evident in the Khumbu region.  In fact, in the instance of Sagarmatha National Park, institutional changes driven by the national government have had a major impact on conserving flora and fauna in the Khumbu. Although issues still persist, the Khumbu is in a far better environmental situation than other parts of rural Nepal and popular mountain tourism destinations elsewhere. The strong positive perceptions that residents hold toward their tourism-based economy, as well as health care and education services reflect this sense of ownership and control over their geographically embedded destiny. 
However, this local geographical context also provides the landscape upon which global and national influences operate. For the Khumbu region, its physical geography has made it a major international destination, but has also contributed to the concentration of tourism development along the major trekking trails, thereby creating specific locations that attract capital investment and infrastructure development, and a much broader area that does not (Massey 2004).  An uneven development space and distribution of tourist dollars results, similar to what Smith (2008 p. 6) described as “development at one pole and underdevelopment at the other.”  On the other hand, the trekking trails could be considered “sacrificial spaces” that are “less disruptive to the daily life of the broader community and can limit some of the potential negative social and environmental impacts” (Hall & Lew 2009, p. 126).  These factors also contribute to the sense of cultural place and pride expressed by the Sherpa community through their perceptions of how their religion and their built environment have evolved over time. For example, they expressed pride in their developed spaces (such as Namche Bazaar), but are also concerned for the long-term health of their more remote forests and glacial systems.  
The geography of isolation and cultural uniqueness, while confining at times, has protected the Khumbu from becoming overly developed and globalized.  Harvey (2007 p. 27) stated that “political forces, historical traditions, and existing institutional arrangements all shaped why and how” uneven development evolves in a given context. The high alpine environment of the Khumbu has placed it at the leading edge of environmental change, which a number of the respondents were keenly aware of, particularly in its impacts on the region’s glaciers.  Climate change, however, is beyond the control of Khumbu residents, making it the single greatest perceived threat to the region. 
The respondents of this study revealed that three forms of long-term relationships between residents and their environment exist in the Khumbu region (Marcus 1992).  The modernization of infrastructure and buildings are practices that exert greater human control over the limitations of place.  This, however, is balanced by the limitations of geography, as mentioned above.  People still rely on walking and have adjusted their behavior to better conserve natural resources, though such adjustments were largely imposed by national park policies.  Nevertheless, local residents perceive that these policies have helped them to transition to more modern environmental practices and ethics. Traditional religion and agriculture, while somewhat diminished, are two areas that maintain continuity with the Khumbu's sense of history and place.  Most believe that, over time, the Khumbu Sherpas have coped well with their global tourism economy, have demonstrated high cultural resilience, and have revitalized their culture through efforts such as the restoration of temples, the construction of shrines, and the expansion of monasteries (Brower 1990; Zurick 1992).  On the other hand, they also recognize that more needs to be done to maintain cultural continuity, especially with regard to language.  
The economic success of the Khumbu since the introduction of tourism in the 1960s, along with a strong sense of a distinct cultural identity and the presence of a major tourist attraction in Mt. Everest, are what make it distinct from other parts of the Himalaya and rural areas of Nepal.  These characteristics will not protect the Khumbu from changes to their political institutions, their economy, their culture, and their environment.  However, their uniqueness may help to place them at the forefront of ideas and practices to address future challenges for the Khumbu region, as well as offer lessons to the broader high mountain Himalaya of northern Nepal and similar regions throughout the world.
Conclusion
This paper contributes to the literature on social and environmental change in mountain regions. Most of the literature on global change, particularly in mountain tourism destinations, tends to censure tourism as a major source of negative outcomes. Tourism, however, does not exist in a vacuum. It is one of many agents of change, covering an integrated and complex array of global, national and local factors.  Tourism impacts are often accelerated by the larger scale national and global forces.  The major factors that have impacted the Khumbu, as chronicled above, include political and institutional changes, economic and social changes, and changes in the natural environment. Perceptions of local residents varied depending on the outcomes of the processes. They favored economic growth and improved social services, but were concerned about changes in the culture and the climate. While it is likely that this conceptual framework could be applied to other mountain destinations, perceptions of the benefits and pitfalls of these processes will likely vary significantly from one context to the next.
This study further expands upon a distinct methodological approach toward the understanding of change from local resident perspectives. The photo-elicitation interview method used in this study provided an effective way to collect a rich data set from a rural community.  While certainly not free of potential researcher bias, a concerted effort to use representations that accurately portray a diversity of sites and scenes can at least provide a starting point for an expansive discussion of issues that lead in multiple directions. For example, even though none of the photos explicitly depicted the Nepalization of the Khumbu, this topic emerged in several discussions related to education, health care and other government services. Results derived in this manner may be even more robust than other qualitative methods, such as simple interviews and focus groups, which are entirely constrained within the researcher’s methodological framework (Hall & Valentine 2005). In this way, the methodology allowed the user to both reflect on the past and interpret the present from a historical or evolutionary perspective (Brouder, 2013).
The Khumbu, as any place, is complex in its history, society and environment. Its clear development trajectory since the 1960s provides a compelling context to examine local perceptions of how a place has changed under tourism over time. Over that time period, the Khumbu has become increasingly dependent on tourism. However, the seasonality of that industry, and its sensitivities to the challenging political situation in Nepal has also forced the local residents to build resilience by not overbuilding or becoming overly dependent on tourism. Although it is among the wealthiest rural regions in the Himalaya, housing remains basic and food simple for much of the population. Increased connectivity to Kathmandu also provides alternative income and temporary migrations when conditions in the Khumbu become difficult. In this way, the Sherpa have been able to use the infrastructure built by tourism to integrate the local with the national and even global scales. 
This integration includes balancing tensions within the Khumbu. For example, whereas the Sherpas have a great deal of pride in how their educational system has developed, there was also a concern that their children have been gradually losing their religious traditions.  While the steady expansion of electricity, television and new buildings were considered positive signs of modernization and improved quality of life, they also come with changes that are making the Khumbu more like the dominant Hindu culture of Nepal, which was perceived as a greater concern than globalization.  While many felt that their Tibetan Buddhist religion has remained strong over time, there was still concern that it has been commodified through its interaction with the tourism economy.  Overall, the Sherpas recognize that they have been navigating a contested space, with trade-offs that have not always been clearly defined.  Their strength, expressed by almost every Sherpa respondent, is in their cultural identity and comfort in the perceived social and environmental successes of the Khumbu. This may be the most important lesson of the Khumbu for other globally remote tourism destinations.
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